young mature gametophytes. The archegonia had short necks made up of two tiers of neck cells exposed above the gametophyte surface (Fig. 1F) . The length of the archegonial neck was about 70 mm long. The length from the tip of the neck to base of egg was about 110 mm as determined with optical sections. Each antheridium had one opercular cell in the antheridial jacket at the gametophyte surface (Fig. 1G) . Optical sections showed the gamete masses of the antheridia to be essentially spherical with diameters of about 70 mm.
The small, young gametophytes with both antheridia and archegonia continued to grow on the nutrient medium without undergoing sexual reproduction. With age these medium-sized gametophytes took on a pincushion shape (Fig. 1D, 1E) . After a year or more in culture, large pincushionshaped gametophytes formed. The solid basal portions of these gametophytes were obscured by the numerous photosynthetic lobes (Fig. 1H) .
Mature gametophytes were capable of fertilization if water was added to the cultures. Fifty older gametophytes growing in separate cultures produced 24 sporophytes after flooding with water. The first microphylls, which were larger than the photosynthetic lobes, were evident two weeks after flooding. Within three months the young sporophytes became well established with numerous microphylls growing above the photosynthetic lobes (Fig. 1H) .
The development of the primary tubercle is typical for Lycopodiella gametophytes and the ellipsoidal or oblong shape is known from other species (Whittier & Renzaglia, Amer. Fern J. 95:153-159. 2005) . A growth from the top of the tubercle, the intermediate shaft, which was reported for Lycopodiella gametophytes growing on soil (Holloway, Trans. New Zealand Inst. 48:253-303. 1916; Bruce, Amer. J. Bot. 66:1156 -1163 . 1979 , does not develop in L. prostrata under these conditions. It appears that the growth of Lycopodiella gametophytes in well-illuminated cultures prevents the development of the intermediate shaft (Whittier & Renzaglia, Amer. Fern J. 95:153-159. 2005) .
Photosynthetic lobes develop from the top of the tubercle in L. prostrata as was observed with the gametophyte of Lycopodiella lateralis (R.Br.) B. Øllg. (Whittier & Renzaglia, Amer. Fern J. 95:153-159. 2005) . The formation of the pincushion-shaped gametophyte with many green lobes arising from a solid base is typical for Lycopodiella (Wagner & Beitel, Flora North America 2:18-37. 1993). The young pincushion-shaped gametophytes with photosynthetic lobes arising from the apex and sides of the solid base appear to have a radial symmetry (Figs. 1D, 1E ). The symmetry of the larger pincushion-shaped gametophytes ( Fig. 1H ) appears dorsiventral as was reported for Lycopodiella carolinianum by Bruce (Amer. J. Bot. 66:1156 Bot. 66: -1163 Bot. 66: . 1979 ). The long strapshaped lobes have been described for Lycopodiella gametophytes previously (Whittier & Renzaglia, Amer. Fern J. 95:153-159. 2005 ).
Both gametangia form on these gametophytes at the base of the photosynthetic lobes. Descriptions of Lycopodiella archegonia indicate that they have short necks (Bruce, Amer. J. Bot. 63:919-924. 1976; Wagner & Beitel, Ann. Mo. Bot. Gard. 79:676-686. 1992 The development of the other types of gametophytes of the Lycopodiaceae is quite different from that found in Lycopodiella. The mature gametophyte of Phylloglossum is photosynthetic but it starts out as a subterranean, mycorrhizal gametophyte that is negatively gravitropic. After its exposure to light at the soil surface it becomes a green, bilaterally symmetrical, tuberous gametophyte lacking photosynthetic lobes (Whittier & Braggins, Amer. J. Bot. 87:920-924. 2000) .
The remaining gametophytes of the Lycopodiaceae are subterranean, mycorrhizal, and nonphotosynthetic. Their development is initiated underground by the dark germination of their spores and requires a mycorrhizal association for continued growth. Early growth forms a solid, teardrop-shaped gametophyte that gives rise to the four other gametophyte shapes found in the Lycopodiaceae. Larger teardrop-shaped gametophytes develop ring meristems that form the radially symmetrical disk-and carrot-shaped gametophytes of Lycopodium (Whittier, Canad. J. Bot. 55:563-567. 1977; Whittier, Bot. Gaz. 142:519-524. 1981 ).
The uniaxial, dorsiventral, strap-shaped gametophyte of the terrestrial Huperzia species lacks a ring meristem. The meristem arises from a portion of the apical region of a larger teardrop-shaped gametophyte (Bruchmann, Flora 101:220-267. 1910 ). This meristem occurs in a subterminal groove overarched by young dorsal tissue on these strap-shaped gametophytes. With the epiphytic Huperzia species, the teardrop-shaped gametophyte enlarges and grows into the branched, cylindrical, mycorrhizal gametophyte (Whittier unpublished).
The gametophyte of L. prostrata has the typical structure and development of Lycopodiella gametophytes; thus it is different from the other gametophyte types of the Lycopodiaceae. This paper deals with identification of three flavonoids (I-III) from aerial parts of Dryopteris villarii (Bellardi) Schinz & Thell collected in the Botanic Garden of the University of Naples (Italy). The fern was identified by Dr. R. Nazzaro (Università ''Federico II'', Naples); a voucher specimen (NAPEA 3496) has been deposited in Herbarium of Dipartimento di Biologia, Università ''Federico II'', Naples, Italy (NAP).
Flavonoids (I-III) were isolated from an ethanolic extract of aerial parts of Dryopteris villarii by preparative paper chromatography in BAW (n-butanolacetic acid-water, 4:1:5, upper phase), 15% AcOH (acetic acid) and BEW (nbutanol-ethanol-water, 4:1:2.2). Further purification was carried out by Sephadex LH-20 column chromatography eluting with methanol.
Color reactions (brown to yellow in UV+NH 3 ), R f values on Whatman N.1 paper (0.75 in BAW; 0.23 in 15% AcOH; 0.08 in water) and UV spectral analysis in the presence of usual flavonoid shift reagents (l max (nm) (MeOH) 266, 324; +AlCl 3 274, 303, 347, 398; +AlCl 3 /HCl 274, 300, 343, 396; +NaOAc 272, 300, 370; +NaOMe 272, 325, 395) suggested that flavonoid (I) may be a flavonoid glycoside with free hydroxyl groups at positions 5, 7 and 49 (shifts with AlCl 3 /HCl, NaOAc and NaOMe respectively); in addition flavonoid (I) may be acylated with a hydroxycinnamic acid since the UV spectrum of hydroxycinnamic acid is superimposed on the flavonoid spectrum as shown in a review by in J.B. Harborne, T.J. Mabry, H.Mabry, eds. The Flavonoids, Chapman and Hall, London. 1975) . Both total acid hydrolysis (2 N HCl; 2 hr at 100uC) and controlled acid hydrolysis (10% AcOH, 3.5 hr under reflux) gave kaempferol and L-rhamnose whereas alkaline hydrolysis (2N NaOH, 2 hr at room temperature in a sealed tube) gave 3, 4-dihydroxycinnamic acid (caffeic acid) and kaempferol 3-O-rhamnoside. CID (collision induced dissociation) mass spectrum (negative mode) gave a quasimolecular ion [M-H]¯at m/z 593 and fragment ions at m/z 431 (kaempferol 3-Orhamnoside) and m/z 285 (kaempferol). These results show that flavonoid (I) is kaempferol 3-O-(caffeoylrhamnoside), a new natural product (Fig. 1) .
Color reactions (brown to yellow in UV+NH 3 ), R f values on Whatman N.1 paper (0.78 in BAW, 0.21 in 15% AcOH, 0.04 in water) and UV spectral analysis in the presence of usual shift reagents (l max (nm) (MeOH) 262, 322; +AlCl 3 272, 305 (sh), 340, 383; +AlCl 3 /HCl 270, 294 (sh), 326, 386 (sh); +NaOAc 268, 340; +NaOMe 271, 347) showed that flavonoid (II) may be a flavonoid glycoside with free hydroxyl groups at positions 5 and 7 (shifts with AlCl 3 /HCl and NaOAc respectively). In addition flavonoid (II) may be acylated with a hydroxycinnamic acid since the UV spectrum of hydro-
